Tumor suppressor gene ING3 induces cardiomyocyte hypertrophy via inhibition of AMPK and activation of p38 MAPK signaling.
Cardiac hypertrophy, an adaptive growth process that occurs in response to various pathophysiological stimuli, constitutes an important risk factor for the development of heart failure. However, the molecular mechanisms that regulate this cardiac growth response are not completely understood. Here we revealed that ING3 (inhibitor of growth family, member 3), a type II tumor suppressor, plays a critical role in the regulation of cardiac hypertrophy. ING3 expression was present in relatively high abundance in the heart, and was prominently upregulated in hypertrophic agonists angiotensin II (Ang II), phenylephrine (PE), or isoproterenol (ISO)-stimulated cardiomyocytes and in hearts of rat undergoing abdominal aortic constriction (AAC) surgery. In cardiomyocytes, overexpression of ING3 caused an increase in ANP, BNP and β-MHC mRNA levels and cell surface area, while depletion of ING3 attenuated PE-induced cardiomyocyte hypertrophy. Mechanistically, we have demonstrated that overexpression of ING3 could inactivate the AMPK and activate the canonical p38 MAPK signaling. Remarkably, AMPK agonist AICAR or p38 MAPK inhibitor SB203580 abrogated ING3-induced hypertrophic response in cardiomyocytes. In summary, our data disclose a novel role of ING3 as an inducer of pathological cardiac hypertrophy, suggesting that silencing of ING3 may be explored as a potential therapeutic target in preventing cardiac hypertrophy.